Two greenhouse experiments were conducted at the experimental farm of the Faculty of Agriculture, Tanta University, Tanta, Egypt, during 2013/2014 and 2014/2015 seasons. The aim of this research is to study the effect of different levels of mineral fertilizers )50, 75 and 100% of recommended dose 'RD') with some bio-fertilizers, i.e. Easterna biofert (commercial bio-fertilizer) and a mixture of Rhizobacterin, Phosphorein and Potassiumage on the growth, yield and fruit quality of sweet pepper plants (Capsicum annuum, L. cv. Gideon F1 hybrid). The experiment was designed in a completely randomized blocks (CRB) with four replicates. Results indicated that the maximum vegetative growth parameters, yield, fruit quality, and chemical composition of the plant leaves and fruits were recorded a result of the following treatments in descending order; application of 100% of RD of mineral fertilizer; 75% RD of mineral fertilizer mixed with phosphorein, potassiumage and rhizobacterin; 75% RD of mineral fertilizer combined with Easterna biofert; however there were no significant differences among these treatments. Application of 50% RD of mineral fertilizer with the bio fertilizers mixture, or with easterna biofert only was significantly reduced those parameters. It could be concluded that fertilizer mix of mineral fertilizes at 75 % RD combined with phosphorein, potassiumage and rhizobacterin, or with easterna biofert only can improve the productivity and fruit characteristics of sweet pepper under greenhouse conditions. In addition to that, mixing mineral fertilizers with biofertilizers reduce the cost of chemical fertilizer, nitrate accumulation in the edible portion that affect human health, and environmental pollution.
INTRODUCTION
Sweet pepper is one of the most popular vegetable crop in Egypt. The annual yield can be locally used or for exportation. It has an important nutritional and monetary value worldwide. (Rajput and Poruleker, 1998) .
Fruit growth and development is basically affected by applied fertilization program throughout the season; although fertilizers cost is considered a major part of the total cost of sweet pepper under greenhouses conditions. Moreover, fertilizers negatively affect the ecosystem and soil fertility (Lyons et al., 1994) . To reduce these negative effects, the use of chemical fertilizers should be minimized, in addition to developing some other field management strategies, for example optimizing the rate of used fertilizers at the levels that only meet the actual plant need (Singh et al., 2007 and Hassan et al., 2012) , and may be replacing them with other bio-fertilizers, such as those contains bacterial species, especially those associated with plant rhizosphere that significantly affect plant growth. The use, of biofertilizers to improve plant growth, as alternative of chemical fertilizers has been attracted many researchers for years (Rodriguez and Fraga, 1999; Hassan, et al., 2012 and Ahmed et al., 2013) . Scientists are different in their attitudes regarding the mode of action of microorganisms on plant growth and development. Some opinions argue that they play an important role to fix N, to solubilize P and K, and to decompose cellulose. Others argue their effect to the production of plant growth materials. For example, the phosphate solubilizing bacteria play an important role in adjusting soil solubility by releasing the soluble form of P for plant absorbance. These bacteria are also known as phosphate dissolvers (El-Shaikh, 2005; Rodriguez and Fraga, 1999; Hassan, et al., 2012; and Ahmed et al., 2013) . It has been reported that a small dosage of Phosphorein, potassiumage, rhizobacterin, and Easternabiofert biofertilizers has the same effect as a bigger dosage of traditional nitrogen fertilizers (Tawfik, 2008) . Han and Lee (2005) reported that phosphorein partially overcomes the problems of phosphate fixation in calcareous soil. Easternabiofert is a slow release biofertilizer that supply the plant with macro-and micronutrients gradually throughout the growing season (Adediran et al., 2004) , resulting in a pronounced effect on plant growth and total yield, in comparison to traditional mixture of N, P, and K fertilizers (El-Gamal and Hammad, 2005) . Rhizobacterin is another kind of biofertilizers that have high amount of symbiotic and non-symbiotic bacteria that fix nitrogen from the atmosphere. This research was carried out to study the effect of some commercial bio-fertilizers, such as easterna biofert, and the mixture of phosphorein, potassiumage and rhizobacterin, mixed with different levels of mineral fertilizers on growth, yield, and fruit quality of sweet pepper grown under greenhouse conditions, in comparison to the recommended dosage of used traditional fertilizers.
MATERIALS AND METHODS
This study was performed in plastic greenhouses (30 m length × 9 m width × 3.25 m height) at the experimental farm of the Faculty of Agriculture, Tanta University, Tanta, Egypt, during 2013/2014 and 2014/2015 seasons. Different levels of mineral fertilizers (50 and 75 of recommended dose 'RD') with some biofertilizers i.e. easterna biofert (commercial biofertilizer), or the mixture of rhizobacterin, phosphorein and potassiumage were compared with 100% of recommended dose of mineral fertilizers without biofertilizers.
The analysis of the experimental soil was according to Ryan et al. (1996) Three different types of biofertilizers (Phosphorin containing phosphate dissolver bacteria, potassiumage and rhizobacterin containing Azotobacter nitrogen fixing bacteria) were mixed and used with 50, and 75 %RD mineral fertilizers. The recommended mineral fertilizers were added through drip Irrigation (g/m 3 water/greenhouse), as follows: 350 g ammonium nitrate (33%), 200 ml phosphoric acid (85%), 300 g potassium sulfate (48%), 50 g magnesium sulfate (71%), and 200 g calcium nitrate (15.5%), following the RD of Egyptian Ministry of Agriculture.
To enrich sweet pepper seedling roots before transplanting, roots were dipped in water contains a mixture of biofertilizers suspension and Arabic gum for 3 minutes )biofertilizers were added at 3 kg/fed.) The experiment had five treatments as follows: T1: Recommended dose (RD)of mineral fertilizers. T2: 50% RD + Easterna biofert (50% RD +Es) T3:50% RD + Phosphorein + Potassiumage + Rhizobacterin (50% RD + Bio) T4: 75% RD + Easterna biofert (75% RD + Es) T5:75%RD+ Phosphorein + Potassiumage + Rhizobacterin (75% RD + Bio) Four replicates were arranged in a randomized complete blocks design, with four replicates per treatment. The plot area was 30 m 2 contained 1 row (30 m length × 1 m width). Greenhouse management practices for sweet pepper production were performed upon need. Collected data: Plant characteristics; five plants from each plot were randomly selected, at 90 days from transplanting, to measure the number of leaves per plant, plant height, number of branches per plant, leaf area /plant (cm 2 ), fresh and dry weight per plant (%). Yield and fruit quality; freshly harvest fruits were weighted to calculate early yield (kg/m 2 ) and total yield (kg/m 2 ). Early yield was determined from the first to the six harvests (early November -late December) in each season. Total yield (kg/m 2 ) in each plot was recorded, and then the total fruit weight per square meter was calculated from the first harvest until the end of May taking into account that the harvest window (Novemeber -May) included 17 harvest times. Fruit length, fruit diameter, fruit dry weight per plant (%) and fruits number/ plant were calculated for each plot during the entire season. Chemical composition; all chemical constituent and phytohormones were performed after 95 day of transplanting. photosynthetic pigments as well as carotenoids were colorimetrically analyzed in the fourth leaf of randomly selected plants following Inskeep and Bloom (1985) method. At the harvest time nutrition minerals % were assayed in fruits following methods described by Horneck and Hanson (1998) ; Horneck and Miller(1998) and Sandell (1950) . Total carbohydrates were determined in fruits according to (Dubios et al.,1956) . Total soluble solids (TSS) were analyzed using a hand refractometer. Vitamin C , NO 3 and titratable acidity were determined in fruits according to (A.O.A.C., 1990) methods. Endogenous phytohormones wereonly determined in the second season quantitatively by High-Performance Liquid Chromatography (HPLC) procedure Koshioka et al. (1983) for gibberellic acid (GA 3 ), auxin (IAA), and abscisic acid (ABA), while, cytokinins were determined according to (Nicander et al., 1993) . Leaves as well as fruits crude protein content was calculated using the following equation: Crude protein (%) = Total nitrogen × 6.25
Statistical analysis:
Data were analyzed using MSTATC software program adopted by Bricker (1991) to calculate means, variance and standard error. LSD (least significant difference) was used for means separation at 5% level according to Snedecor and Cochran (1990) .
RESULTS

Vegetative growth
Plant growth characteristics were affected significantly by the application of mineral fertilizers and biofertilizers mixture (Table 1) .
The most pronounced effect was related to the following descending order of treatments; 100% RD, 75% RD + Bio, and then 75% RD + Es with no significant differences among the three treatments.
Photosynthetic pigments
Data presented in Table 2 clearly indicate that chlorophyll a, chlorophyll b, total chlorophyll (a+b), and carotenoids were positively affected by the fertilization treatment during both seasons. Like vegetative growth characteristics, the values of photosynthetic pigments were responded positively to 100% RD, then 75% RD + Bio, followed by 75% RD + Es, whereas the lowest values were related to 50% RD with Bio or ES. These results were significant in both seasons. 
Phytohormones:
Data in Table ( 3) indicated that application of 100% RD, 75% RD + Bio, and 75% RD + Es increased the levels of auxins and cytokinins, but it did not affect the levels of gibberellins and abscisic acid in sweet pepper leaves during 2014/2015 season.
Yield parameters:
Data in Table 4 indicate that mineral and bio fertilization generally increased fruit dry weight percentage, fruit number per plant, fruit length and diameter, and early and total yield during both seasons.
The most pronounced effect was mainly related to the application of 100% RD, followed by 75% RD + Bio, then 75% RD + Es. This increase in fruit yield parameters may be a result of increasing in vegetative growth characteristics (Table 1) and photosynthetic pigments and chemical composition (Table 2) , which affect plant growth and productivity. Same results were reported on some vegetable crops (Abdalla et al., 2001; Abdalla, 2002; El-Shaikh, 2005; Direkvandi et al., 2008; Ahmed, 2009; Midan and Sorial, 2011; Hassan et al. 2012 and Ahmed et al., 2013) . 
Chemical composition of leaves and fruits:
Leaf contents of N and P were significantly affected by applications of bio and mineral fertilizers, while K concentrations were insignificant, in both seasons (Table 2) . Mineral and bio fertilization were significantly increased fruit chemical composition, such as vitamin C, TSS, N, P, K, NO 3 content, crude protein and total carbohydrates but there were no effect on titratable acidity during both seasons. The most pronounced effect was mainly related to the application of 100% RD, 75% RD + Bio, and 75% RD + Es (Table  5 and 6). 
DISCUSSIONS
This positive effect on vegetative growth characteristics is mainly due to the effect of these components on photosynthetic pigments, chemical composition (Table 2) , and endogenous phytohormones ( Table 3 ). The combination of 50% RD with Bio or Es showed the lowest growth characteristics values with no significant differences between both treatments. Similar trends were noticed by Ahmed (2009) It can be indicated from the results that mineral and bio-fertilization generally improved the growth characteristics and productivity of sweet pepper plants grown under greenhouses conditions. The most pronounced effect of fertilization was mainly related to the application of 100% RD of mineral fertilizer, then 75% RD of mineral fertilizer mixed with phosphorein, potassiumage and rhizobacterin, and the application of 75% RD of mineral fertilizer combined with Easterna biofert. It is well known that the chemical fertilizers promote plant growth through the role of nitrogen in protein synthesis and increasing the meristimatic activity. Marschner (1995) stated that changing in nitrogen supply to plant roots can affect the levels of plant phytohormones, and therefore affect plant growth and development. Phosphorus is an essential component of ATP, ADP, and phosphoproteins (Mahfouz and Sharaf-Eldin, 2007; Hassan, 2009; Hassan et al., 2012 and Ahmed et al., 2013) . rrznaEtr ftibaEntetsaE promote plant growth and development, and increase productivity of sweet pepper under greenhouses conditions, and this could be attributed to the effect of non symbiotic N 2 fixing and phosphate solubilizing bacteria through phytohormones synthesis, N 2 fixation, reduction of root membrane potential, and the synthesis of some enzymes, such as ACC deaminase that modulate the level of plant hormones, solubilize inorganic phosphate, and mineralize organic phosphate to increase phosphorus availability to the plant (Rodriguez and Fraga,1999) . The excessive number of microorganisms in the soil had positively converted the unavailable form of nutrients to the available form. In addition, they also produce growth substances that resulte in more ttnEtatnz absorption (Gomaa and Abou-Aly, 2001) . The non-symbiotic N 2 fixing bacteria produce adequate amounts of IAA and cytokinins that increase the root surface area and nutrients uptake (Rodriguez and Fraga, 1999) . Phosphate solubilizing bacteria release organic and inorganic acids that reduce soil pH and increase phosphorus and other nutrients availability to the plants (Singh and Kapoor, 1999) . Micro-organisms play an essential role in the natural phosphorus cycle through the cyclic oxidation and reduction of phosphorus compounds (Ohtake et al., 1996) . Jagnow et al., (1991) stated that the positive effect of biofertilizers on plant growth and development may be attributed to their content of Azotobacter and Azospirillum, which produce adequate amounts of IAA and cytokinines increasing root surface area and nutrients uptake. 
CONCLUSIONS
It could be concluded that applying 75% of the RD of mineral fertilizers with Phosphorein, Potassiumage and Rhizobacterin or with Easterna biofert can improve sweet pepper production under greenhouses conditions. Using biofertilizers with mineral fertilizers will be reflected on a positive reduction in total fertilization cost, risk of nitrate accumulation in the plant edible portion, and environmental pollution. However, reducing the RD to 50% reduces plant yield, but improve fruit characteristics that will be reflected on price.
